The addition of polymers and by product waste materials to straight asphalt has shown improvement of binder's properties. In this research, the rubber powder by which the waste tire of the passenger motorcar smashed with the freezing-method is added to the straight asphalt 60/80. Rubber 0.2mm, 0.4mm, 0.6mm, 0.8mm and 1.2mm, respectively, was mixed with asphalt at a rate of 15% by total weight. The viscosities measured with a rotation viscometer, Complex Shear Modulus (|G*|), phase angle (8) and softening point temperatures evaluated the behavior at high temperatures. The flexural creep stiffness and slope of response evaluated the behavior at low temperatures. The improvements on binder properties after rubber addition showed the same magnitude despite the difference of rubber size.
INTRODUCTION
The increasing amount of scrap tires has become a serious environmental problem. In Japan, the amount of discarded tires reached 103 million in 20041). These tires when disposed at inadequate places are in danger of fire and if this occurs, the air and the underground water can be polluted.
A literature review shows that scrap tires can be used in whole form, in small pieces or as ground particles. Their use in whole form takes place at power plants to produce energy, whereas, the small pieces can be used for vehicles mudguards or padding. The finer/ground particles of rubber may be mixed with asphalt, acting as an asphalt modifier 2, 3).
Scrap tires can be smashed in small particles using an ambient grinding, cryogenic grinding or wet grinding. The ambient grinding method is performed at ambient temperatures using grinders and screens to size the material and remove any residual steel and fiber. The material resultant from this process presents a very rough surface texture, what improves the reaction with asphalt cements. The cryogenic grinding consists to cool the tires with liquid nitrogen and then these cooled tires can be quite easily seized in a similar way used for ambient grinding. values with the same order of magnitude. After aging (Fig. 14) , for modified and unmodified binders, the slopes of response became smaller when the temperature dropped. So, the ability to relieve the thermal stresses by asphalt flow decreased, raising the propensity of thermal cracking. Moreover, comparing both types of binder, as the temperature became smaller, straight asphalt tended to produce lower m-values at lower temperatures.
Even though the m-values for modified binders at lower temperatures are higher than that measured for straight asphalt, probably they are not big enough to relieve the thermal stresses. On the other hand, despite the difference of rubber size, the slopes of response for modified binders showed values with the same order of magnitude. Once more, modified binders proved better behavior to temperature susceptibility change.
CONCLUSIONS
This paper presented a comparative analysis among straight asphalt and asphalt-rubber binders mixing respectively rubber particles with different size. Rubber powder 0.2mm, 0.4mm, 0.6mm, 0.8mm and 1.2mm were mixed separately to straight asphalt 60/80 (grade of penetration) at a rate of 15% of total 
